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coooi] *wm*. * &®&%mm's;#fc&mmu zbimm-zt, 

[ooo2] ^mm^tutLx^ mm^i*'*}'vsi<*y±i'*m*&tiim£tix$fz& 

m^tzi><Dmf?jt:mi:*m¥?¥fm3, 530, 325^mmm),iE^immmtm^tm 
gi&jkfrbtix^^o 

z<DX&%ffi?s<<^ mm&ftttm*b<Dii&xtewm&<Dmftz^ &?t&mx 
&mmvxfr&&&ft£ttftm^?vvs^*v^*m*j!>mm£tix\< *b m 

ff5:^4:#§iT-3-152897^#) 0 

[0005] z(D&¥?j:m4<D&mxn. ^m^mum^±z^>w^xi-iwm^<Dtft : t^ 



WO 2005/085176 



2 



PCT/JP2005/003950 



[0006] £t>{£. zL<D&\z.m^ wmmm<Dyt*&3iirz>&mmyt&nt, mmm^it* 

mU^m^mb^m^tJ^tz^m^^^^y^^^^^ttX 

V^(^^5:Bfe#l#fPmi067165^li^)o 
^0#fFS:i^5©^-Cfi, W^ft^-^Jfc^U $bJ~^&tf>i£3fc£f£o& 

mmk&^tt&feKmmmmMtix^ 

[0007] #W^l:^@^fF^3, 530, 

: #H B859-1 94393#^« 
f^fP5:iR3 :#^Bg63-295695^# 
#fT-i:iSt4 : #M 5P3-1 52897^« 
W:Jtfft5:»ffltmm0671654*H14** 
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uz(D{t^m^A,X'm^i^t^mmmm^m^^m^^h^^^±>^ 
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[0009] *&W&btt , _hlE 3 WSr*fiW5fc«) C^fcf^fiftfclMU ^^-^1, 

[ooio] -r^^-ib, *mmtz. 

i. s:(i)T?3e$ii^fc**!M»tt- s 7c muzk^mm&mit&m, 

Cfki] 



to 




OH 



(2) (3) 

(5£*, Ett\ ^aftDR^K Wt&V*'** -7^jvm. -i-y^m. t?Vi?*m. WJSS? 

~/i<m, tryy^=/vai» tr^^s, 77=^s, ^n^g. -rsy 
v?-/^ fc'7-^=/vs, k 6 au/^ % iwy^ai* -r$^y/i-m> x« 
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©ta^a***?-. h r\ r\ R^tm'ii, avMcatifcb-c^iSis^xfAK**: 
g v \pji?/um* ey^—Aig. ey^^^s, 77^, eny^ 

^y^-AS, fy^-Ag, i^m, 79=^*, tmy/vat. twy 

Ag. -Y^^AX, Xtt*^=A*H\ AB^lf;^ ~>7Vg, -h^^ ^5=- 
T>b7±^m. 7xt^y», !7xi7^>^ 7;^!/^ hy^^lx>^, 

ews, ^yw«, t°y try's^g^ ey^>vgt, t^^^M. ^9^. 

trn— fcf 9^— AS, 4^9/— A*, ^tf-^^SS, ^/fT^7/-;Vg 
v ^c/[3, 4-b]bW>«, 7n[3, 4-b]t P 9vV^ Xi46H-fc°ac[3, 4-b]fc° 
7-^S(-*T/£>©£-^te:, ^xvl^ ^nrV®^ v 2^7V3k i^^A 

0<D^*7>i£T/l^Jl'mXteMKm^frX\t*Xb&\ )&*U a „ a 5.tFa 

1 2 3 

1 2 



[xt*K R\ R\ R\ R\ JBOFR*^ ±IEtl^Ci:!*4r^-f-o Z 1 , Y'&OT'tt-We 




(4) 
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frmiLLrz^isHism.. t7^uyg, T^hv-t^m. 7a:tyhwys, 

y^x-^m. hv^^^m. tv>-gt x ^v^m. w^m. &j^?>m. 

^/f7^?7 , /-/^i, ?^/[3, 4r-b\\fy^>m.. 7° [3, 4-b]fc° 

isT/m. -v^m. jvr%/m. femm-3<DT 

\^xh&<\ R 9 te\ -o-.-s- -s(o)- -s(o -c(o)o- 

2 

» -OC (O) -C (S) O-, -OC (S)-, -C (O) NH-. — NHC (O) -C (S) NH- 
v -NHC(S)-, -NH- Xii^^l-8^^UTV^-Ob±V^2ffi<7>ISfP^L<fi 
^g&fn£Hfc*ijig^U b S.XXb f±, 2^{£$j:£LT0;XW:l£r3lU ctt, 0-3 

1 2 



{3;<K R\ r\ r\ R% %.TfR 6 te, ±K£fflC#!****-. R^tfR'te, 2V ^Ci 
T^O-i?^, -^^i^/^, T>-h7-fe>-S. ^^-rvhu^, -7^-}~u>m. 7fr* 



R' 
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w^^-^m. tv^is ^yw*, ¥Vi?>m. *°v^^m, 

X«6H-l:°Dn[3. 4-b]fc°7^>'S(::*l£><a#Ste. ^^/Vg, ^a^|g^ v -> 



Wb5] 



1. 



(7) 



13 13 

4. gMER 1 **, tR^^-, =ho^, vo^vUT^yg, S^^/UT^yg 

v y-Hrv'S. /n**5«, y?ws, w^/m-r^vus* TfB^:(8)-e^$tt5g 



Wfc6] 



E'- 



CH 3 

CH 3 - 



OH 



(8) (9) 
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6. aftER'a*. ^aigc^. hy^/^y/vx, by-i-yo^/i^y/i^ y^/^m. 

. X«^y7/V^-o^/vST^^^e^tUTV>TtjiV\ K TIB^(8)T^^t^5 

CH 3 

E = CH 3 — |— 

OH 

(8) O) 

7. «raeAROT>^, swcaa&L-c. try^at, tryss^ai, f y^^«, 

f7^7y-;>l Y ^y[3, 4-b]f 7B[3, 4-b]fc°7^gt. X«6H- 

tfno[3, 4-b]fc°9^>'S(C;h,ibtf>#gtte, 'M^xEC^ ->7yS> 

8. B&^Aar^D^, McakAurtry s^xst bry^>« x ^7*^1, -o- 

^v^z^m. f-^^m. ^n-^, ^/^^/-/ns, 




o 



WO 2005/085176 



8 



PCT/JP20O5/0O3950 



&n?>n* K°vyi?>m, r*7=ym* t e n-/i^ ^/f7^/-yn, 

•?» Z 2 ^ TIB^;(10)-C^**u5«, XK(ll)t^ii5St^, d -d j&s^-C 

1 3 

am 



[0011] ^ISWOTc^S^^Sg^-^b^fi.^fEd), (4)Xf*(5)-e^£*L5J;5{c 



)XW, R**K mm&JLtZ-o-Xfot), b *K ^XlXW.ctK o^tcttlX 

I 2 




(10) 



in) 
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. m%%m. mmmm, ^yw^/^^^^^^^^t^x^m^ 
mm~rz>z.ttfx~$% c 

[0012] mim ltefcftms&oi&yt^fh^x&Ze 

[ooi3] kt, *&w^^^x£tb\zm^<mm-rz> 0 

*%mmz> k ^mh%mm^M\\^mn.. ±ie^(d v (4) x».(5) xm&ti 

*(ih (4)5.^(5) fcfc^-c, ^n^fym.i-bLXYt, y^mm*. mmm*. * 

mmm-3<DT/u=i3ri/m£Lxtt, *b*>-m. =^b^>m, -f^^m. -<vzf 

mm%a—io<DT^*svmb^x\^ w.m. m^^-t tvxhx<. mz.i£* 

pt^/K rcfvK n-^nfVK i-7"ntVK n-^v>K i-:/^7K s-^TVK t-^^ 
/V, n— ~?>^/K i-T^K t-TS/V, neo— OfvK n-^F-S</K '^"fvK aj-* 

[0014] 7y#J?^XJ4«*lB^ft*K:|l|j^nTV>Tt>J:V^**l — IO^nh^ 
itT^A-mtL-Xti. bV7/^ytu^^ 2, 2, 2-hy^^-am^/U v i, i, 2, 2 
, 2, 2, 3, 3, 3— 7A*ilrrx'?TX\*A>*##mtT feH 

So 
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y-i-^ofcVl^y/K hy-n-^fvl^y/K hV-i-^J^!)^ yy-n-~^* 9 sA& 
y/K ^^/^fvl'v'yyK ^;^/t^-:/nfc7v-;/y/K -^f;w n -^f/Vv'!J/l' 

, v^fvl^-^fvl^v-y/K v ? ^f L /Vv'^o^drv'/V^!;/V, v^^vl^^rvvVv'y 

. WfA^^Ai'yA. *J*f-j\>-7*.~;v*/y)V^ i/^;v-p-V)sVisy;\s^ 

;/5vi^>-y/K hy^o^i^vy^K ^at^nf =^>y/K v 5 :^— yu-n-^^/i^ 
y/K 7^—A&^jw~j^>yA*t&¥tfbti&. 

[0015] 5£(4) K*JV^T, ftJHRl— 8©^UTV^Tt>iV^2tt«>mm^r*^i!»i!l<fc 
7k**©^f*fWtLXf4. -CH -CH CH -CH CH CH -CH CH CH 

2 22 222 222 

CH -\ -CHMe--CMe - — CHEt— % -CEt — CMeEt— , — CHMeCH - 

2 2 2 2 

-CH CHMe— , -CMe CH -CH CMe -\ -CHMeCHMe-, -CMe CHMe 

2 2 2 2 2 2 

-, — CHMeCMe -% -CMe CMe -CHEtCH -» -CH CHEt-\ -CEt CH 

2 2 2 2 2 2 2 

- -CH CEt -CHEtCHEt- -CEt CHEt-, -CHEtCEt — CMeEtCH 

.2 2 2 2 2 

-CH CMeEt- v -CHMeCHEt-, -CHEtCHMe- — CMeEtCHEt— , CEt 

2 2 

CHMe— > — CHMcCEt -„ -CHEtCMcEt-, -CH=CH- S -CH=CHCH 

2 2 

-CH CH=CH-. -CH=CHCH CH - % -CH CH=CHCH - -CH CH CH 

2 2 2 2 2 2 2 

=CH- -CH=CHCH=CH-, -CMe=CH- -CH=CMe-, -CMe = CMe 
-CEt=CH-„ -CH=CEt-, -CMe=CEt-, -CMe = CEt-, -CMe = CH 
CH - -CH=CMeCH -, — CH = CHCHMe-, —CMe = CMeCH -, -CMe 

2 2 2 

=CHCHMc- -CH = CMcCHMc-, -CH=CHCMc -, -CMc = CMcCHM 

2 

e-, —CMe = CHCMe -, — CH = CMeCMe -, -CMe=CMeCMe -, -CHMe 

2 2 2 

CH=CH-> -CH CMe=CH- -CH CH=CMe- -CHMeCMe =CH-, -C 

2 2 

HMeCH=CMe- -CH CMe = CMe-, -CMe CH=CH~, -CHMeCMe = C 

2 2 

Me-, -CMe CMe=CH- -CMe CH=CMe-> -CMe CMe=CMe~, -CM 

2 2 2 

e=CHCH=CH- — CH= CMeCH =CH—, -CH=CHCMe=CH- -CH= 
CHCH=CMe~, -CMe=CMeCH=CH-> -CMe=CHCMe=CH- -CMe 
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=CHCH=CMe- > -CH=CMeCMe=CH-, -CH=CMeCH=CMe- -CH 
=CHCMe=CMe-, -CMe=CMeCMe=CMe- -C = C~, ~<Z=CCH-, - 
CH C=C-, -C = CCH CH - % -CH C^CCH -CH CH C=C-, -C = CC 

2 2 2 2 2 22 

=C-. -C^CCHMe-, -CHMeC=C-, -C = CCHEt~. -CHEtC = C~, -C 
=CCMe -CMe C=C-, -C = CCEt -„ -CEt C = C~, -C=CCMeEt- x - 

2 2 2 2 

CMeEtC =G-m&mtf hf^> a 

[ooi6] ^(5) vc, zm<or])—^m<D^mtL,x\t, 3m<D^>^>m. -i-y^ 
^m. T^v^-t^m. ^w^-i^nt, hV7^~^ 

Ms tvyi, -<])u^m. Witism. tr^s^st* try^svisL <^7^vi, 77> 

b] er^^at^^s^tf fens, 
toon] 5£(i) [c*jv n-c, R'tu-crt, *H§M^> f sr;m. =-v^m, &*f-»T%sw>* 9 Jy 

[0018] tffcffl 

CH 3 

E . == CH 3 — I 

OH 

(8) (9) 

[0019] 3*C(8) fCioV *T, Ef te*Hf l\ hV^-^VA-m. hV-i-Zfat'/Uisysvm, 7 
[0020] 5£<l) „ (4) &tf(5) joV^T. R 2 — R'iLXfi, SV M^SCLX**®^, ^5vU 

T'ntr/i^y/vas, eys^vg, ^^A'SCtt?^'^ trysts. 



o 
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[0021] £<i)tc*Mr*-c AROTtLxii, t°y^>s, brys*yv*, tw^vm. t> 

i^/V— /HR % ^^/[3, 4-b]fc*7^S, 7o[3, 4-b]tT9^ai, Xf46H-f n 
0©7;^/H, 7-fcL<tt4ttSH)S: 7-t?ffittcgife£;ivCV *-OfeJ:v*l 

try-yvs, ^-7*^, x«^y 

o 

[0022] 5S(4) ic*5v z\ Y&xfY^L-xtz. ^n^m, -r^^m, T^b^-tlsm 
% trys^yat, fc o y*wsi, ^^-7«yat, trn-zmt, -<y^Tv?r^-/^, x 

5fc{5) tC*5V^T. Y*— Y'fcUTtt, ^a^Ul"^ ■J-^l'VSL T^b^-fe^, tf!J 

^y[3, 4-b]b^v J ^^(wlx^^{ix 731—/^, ->7/l, ^Hrv^, n-^D^ 
=**>S, ;*5vvS, XF±hy7yw^-n^/vS-CffiigEKB*$ivrv^-CfcJ:v\ )X$>% 

Z 2 £LTfci, T3d*(lO)-C^$4x5S, Xtt5*(ll)^/j<&h^a»W*UV\, 



o 



o 
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[0023] Mb 10] 




(10) 111) 



[0024] 5£(1) iZiS^X. a . a Rffa fit. M\^Z.m&l,XOJLKil-&bZ>&. a a&XM 

12 3 12 
3 12 3 

1 2 

^(4){c*5V^T, b aw> fit, Sv>tcakiz:L.-COX{il^U cfit. 0— 3©lE^:£r 

1 2 

12 12 

5£(5){£23V^T.d -d fit, SLV^tShifcUTOXttlSr^i'^* d — d &£XlXh 

13 13 

1 3 

#33. £l_fc©j»WKd3i^T, nfity/W/v&, ifit^ySr, sfit-t?#>yy— tfii* 

[0025] 5£(i) % <4)xtK5>-e*$ft5 * #«**#ate^fr&«»f4s 0d*.tf, «t«®j 

fi£, 7k, TAa-A«(«AMWy-/i', ac*/— /k Zfv;<;—fr, 79 /K * 
m(^JxJf^>-^>, ^fi^ c-^MH'* ■A-ZZi/, "f^. s fwys > -fcffc^—r 
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\t?xiu-iivv^ Vtruuffis, -/^DBx^y, mt&\k8zM%f). ^^(T-fe-fc 

[0026] 

Sttfcitt* TIB**— Allc*£;Jx6J:5K, 3Sf#«Sr^tf*j«T-fe^-u^(A)i:, 

wfr (o *^j«u ^hi^n^mm^mt^-m (d) ^iw«srt?*fT5*-fe 

[0027] Mbll] 



A 1 




2 3 

[0028] r^-c\ /<9^»>Aftbaiu-ctt, m*<Dmm<Di><D$:m\t'*>z.k&-T&&iK vvb$> 



o o 
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[0029] mGL?-C3bZ>3Wi&X-7^Xi-3i3®i**7T'thbl,XI$, ffl%.&, hVZ?3i—/VfrX 
y^, *J73L=.j>V^j\s-fc?s~74>. 1, 2-\?M^y=-=- 

As^y*;)^^, l, 3-fc°* (v^m^/v*;*:^./) /n/^y, 1, 4-\?MV7^~ 
;vfc^7s(y)7?i/, i, v-yzM^y^-fr^yjAy^tts. hv^/^^yr 

[0030] mmbvx. 3m^y^^3m^y7^h^icfj:i^<9^^mi^Rxfyxii 
3mfc*yji' J $>3Wi**y7<<Y&£$s$gi£b. mjseutgateT-t. *m*.&iy^xm 

v ^zki>»-§iL\, mmx$>& 0 

±mMmT{~m.%-&tttxmi< ^hM, sm^y^^m^yr^h^^ 
^tc3m^y^y^3m^yr^h%:m^miL^bi,x^tj^i^b^xi-i, 

(^u>) ¥x(hVy^~/i'*y>y^)s<yi?V*k> "rV^Mhyy*. 

[0031] zjfih^j^^fm^mmii. ^^mm&x^<. -mmaz, mm(Bx 

%.f&&$miz, mm, o. i— iooo^r*fe§ 0 

ZLfourmz, mm^mm^xK) mmmzmmx., *sfc&»ffi*«u-offt4&&# 



o 



o 
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[0032] (2)Sg&2 

(e) 3r#st£^t? Mmr±*r\s>mmfr (f) t^^^ a^^&t, ras 

[0033] Mbl2] 



4 

-f-A"*-?'*— tf~y?->r$.Xby— (J. Org. Chem.), (^), 1998^, ^6 
3#, p. 10060. RXf-Jl— i-/i''*Zf-T*})jJ>-fr5.$A-y^T : rj— (J. Am. 
Chcm.Soc. )j, (#), 1999^, ^121^, p. 7342), 




[0034] ±R* fifa(E) 0^ricf4«T©*«fe-e-frhJc"X?#*o 



[0035] Mkl3] 



R 



= ♦ R ~ SiMe 3 






t-BuLi/R 3 -l 



R 



H 



4^ 
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[0036] (3)SSj£3 
[0037] [>fbl4] 



— A — ==: 

•;a) c«> 

»1 T>6 



KtR ^R , A, D, a —a % n StJ^fiJifclil^Co ) 
i a i 

[0038] (4)m0k4 
[0039] Dfbl5] 




'83 ajjr, 

{ In : R*-II ) CI! 

(iSfR-R 5 , A, a -a , n , n RXfXti±mtmC 0 R 12 f±. 

13 12 

j^m, try^/wSv tr^v^/vs, try^=^*» tf9s*=A-aik 77=/H, f ny 
y^/vs, bry$s*=/nfi, tr yy^=A-au k o ^^-^s> yy^/^m. v^v^m. t° 

[0040] (5)»&5 
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[0041] tffc!6] 



(4) 

(^.<=pr\ r\ r\ r\ y\ Z\ cRW^S&tm^o ) 

[0042] (e) mm 

m& (e> (f) 

[0043] Mfcl7] 



<5£*. R 2 . R\ R 6 , y\ Z^imi-kSEirf^Co ) 
[0044] (7)1^7 




Y 3 
II 

S^R 2 
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[0045] tffcl8] 



(E) 




R D ^' ' ' R' 

(5) ~R S 

R\ R\ R 8 , Y\ Z , &£*Xtt±SB£H£. N&MlK^^o ) 

[0046] *mmm&ffm^i<'?hu/i'^y-t>xm?' <mr, #«el*^v>?) a 

[0047] ^^cjyfc^Jtuai, 7T *«»^#«t^^b^«W^*««*Jl»Wiii{=: 

tc—ttvnm&fflgtstixttmim&msfbtiz* ^m^. mrm&w&xte 

[0048] ^JgO^lCfefco-CI*. ±1E n ^X&&mft*i<k&b&LfW>4&a 

^x^x^x<,mmk^%mk(Dm\ziEimmuPr^tssEimmm^m^x^ 

-CfcJ:V\, 



o 



WO 2005/085176 20 PCT/JP200S/003950 

[0049] *&w<d n ^^mm^it^^m^tzmmELmi-<D^m^mtvxti. 

[0050] #^fc^«l±{C > *3te*f*tel/C, * &®3k%Wm^&lk&m. Xf4 * #3*3 

[0051] 38^®i:m^f«^^iftj§-r^4©^{cf4 % ±mv>m&*mx'm%M*wi 

[0052] m^x* witm (xttM*mm&) mmtmm<Dm^.±^ mm&m>b 
^w^^^Lx^mm^mm^x^mEhm^n^t^X'^o^m^. 

V \ ^Rilf, AL Iru Mg. Ca. Li. Ms-Ag#&« In-Ag^. Mg-In^. Mg- 
Al£-&. Mg-Li^, Al-Li£-&. Al-Ca-g"^, ^97r>fMM**&&S¥rf hiVb, 



o 



o 
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mm 



[0053] mmm&mif x, ^mm^^^micmM-r^K ^mmttrm^mm 

*H NMR(300MHz)S.U?' s C NMR(75MHz)iU^^#; 
^g:Varian Gemini-300 
®l3©g|£:CDCl 

3 

S^^t^h^^^^XTMS) ( fi O.Oppm for J H) 



M^^g;JASCO A-100 
UV/Visffl'a--giWL ; HITACHI U-2000 

MALDI-TOF-MSfi9^^g;SHIMADZU MALDI-TOFMS AXIMA-CFR 
&&fflfemm ;Yanaco MP-J3 
7G3^^fS;Elementar Vario-EL 
[0054] [1] K2&&%&m^it^®)<D&f& 

(a) 4-^31^/1.-1, 4-i/a— K-l, 3-i?^>"ik-&%d3<Dlg-f& 
[fcl9] 



[0055] l-bV^/^>]) /l—l— t^^l (0. 534g, 3.81 mmol) tf>^— 7V> (46mL) ^ 
^iC, ^F^-i-^ojK^^^Xl. 24mL, 4. 19mmol) -SrJ&DX.fcg. -78t:i^ 



CDCH S 77.0ppmfor C) 




3 
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SIU i-^Df/W^^^D^Kd. 95M/^-7V>^#^ 4. 30mL. 8. 38 
mmol) &*$>o< 9 ftfl&fc. 

i n#rfla>'d"C-50 < Cfc:#?&u WM^-e4B#iinit^Uto 

5^T-tr^uWk-&^l2(0. 896g, 3. 05mmol)tf>^— x/V(5mL)^^Px.. 

-50t;-e3^r a m^bfc o 

3*Hi(2. 41g, 9. 53mmol)^D^-C, -50 < CX"30^K^bfc^, 
[0056] l H NMR (300 MHz, CDC1 ) 5 7.15 (d, J=3.9 Hz, 1H), 7.12 (d, J=3.9 Hz, 1H), 

3 

6.73 (s, 1H), 2.56 - 2.46 (m, 2H), 1.65 - 1.50 (m, 2H), 1.20 - 1.05 (m, 21H), 0.91 
(t, J=7.5 Hz, 3H), 0.36 (s, 9H). 
[0057] (b) ^-^m^vua — Krc W W ti$4fo4<D£rf& 
Wfc20] 



[0058] ±ia-t?#bn.7t4-^3i- /w-i , 4 _^ 3 _K-l, 3-v^Wb£-4&a<?>ii&%<£>THF 
(6mL)^2rO < C{^^PU, f nyv?^(l. 27mL, 15. 3mmol)$rADX. 12B#fI9Jf 




WO 2005/085176 



23 
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[0059] *H NMR (300 MHz, CDC1 ) 5 7.10 (d, J=3.6 Hz, 1H), 7.08 (d, J=3.6 Hz, 1H), 

3 

2.44 - 2.32 (m, 2H), 1.72 - 1.55 (m, 2H), 1.20 - 1.05 (m, 21H), 0.94 (t, J=6.9 Hz, 
3H), 0.33 (s, 9H). 
[0060] (c) ^-^.)V^))V^ v^r > ik&mtt>&f& 
Wk21] 



SiMe 3 



SiMe 3 



ii 

6 



yj-Pr 



4 



Siu-Prb 
5 



Me^f/H, n-Pr«n-^otV^, i-Prtti-^trtVl^^-f-. ) 
[00613 ±IBT*#e>tLfe^-^^^/W3— Y^^\\&mMyWfo*^—*r^ (7mL) \Z. 

mmu -78nc^£PLfc 0 

t-^jVU^Ml. SOM/^OZl/Wtil, 2. 83mL, 4. 24mmol)^X-C > ^ 
3— K^n/^(0. 640mL, 6. 06mmol)£?®TU -^MX^^MW^tcM, KJ& 

7KJi*^^-^-ei4[±iL-, #s^^7K-e^#Lfc^. mmm&m7kmm-?y* 

[0062] *H NMR (300 MHz, CDC1 ) 5 7.06 (d, J=3.9 Hz, 1H), 6.96 (d, J=3.9 Hz, 1H), 



2.38 (t, J=7.5 Hz, 2H), 2.25 (d, J=7.5 Hz, 2H), 1.70 - 1.50 (m, 4H), 1.20 - 1.05 (m, 



o 



o 
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21H), 0.97 (t, J=7.5 Hz, 6H), 0.19 (s. 9H). 



[0063] (d) h7>-*-^-/V3 -KiWW^i6©^ 



Wfc22] 



II 




0 s 



II 



II 



Siif-Prh 
5 



Sji>Pr) 3 



(^"K n-Priin-:/at^V^ i-Prfii-^atV^S^-To ) 
[0064] ±|ET*#ib^fc^^-/V^y/l-^W>'^^S^^^^ ca ^^^(lOmL) K 
l£$?U N-3— K=«/N^tt^$K(0. 893g, 4. 04mmol)^n^, it5feT, Mt*2 

Lfc 0 

-f — (^r-y-v) -e^tssu h^^-^^-^s- k w^k-a*fiSr4xa ( (a) - ( 

d))-e)R^39%<0. 616g)-e#fc 
[0065] 'H NMR (300 MHz, CDC1 ) 5 7.08 (d, J=3.9 Hz, 1H), 7.01 (d, J=3.9 Hz, 1H), 

3 

2.90 ft, J=7.5 Hz, 2H), 2.42 (l, J=7.5 Hz, 2H), 1.70 - 1.58 (m, 4H), 1.19 - 1.06 (m, 
21H). 1.01 (t, J=7.5 Hz, 3H), 0.98 (t. J=7.2 Hz, 3H). 

NMR (75 MHz, CDC1 ) 5 132.31, 131.00, 127.71, 125.06, 124.43, 118.17, 

5 

98.81, 97.08, 90.73, 86.74, 45.75, 43.16, 22.59, 21.17, 18.52, 13.43, 12.70, 11.17. 
0? (neat) 2959, 2866, 2142, 1462, 883, 736, 675 cm" 1 . 
Anal. Calcd for C H ISSi: C, 57.24; H, 7.11. Found: C, 57.40; H, 7.46. 



25 37 



[0066] (e) bT^X-i/VMt (tt7^ls-^>i?4>)ik&m&D&& 



Wfc23] 



c o 



WO 2005/085176 25 PCT7JP2005/003950 



(/-PrijSi- 




■:^Pr> 3 SI — O — ^ 



n-Pr s OH 

8 

(sfctp. n-Prfin-T'alf i-Prfii-7 , Dt , ^S^f 0 ) 
[0067] ±|B-e#P>^/ch7^-^^^3— K^W>"fk^fi(0. 943g, 1. 80mmol) 
£ift^bfcTHF(5mL)}<:^U y^^M^a^A^jCW^^i??.*^. 0 
mg, 0. 0450mmol).3Wb^— ^(17. lmg, 0. 0900mmol) Atf-i*a:*ykT$ 
^(3. 7mL)&^.m.TT?M7Ut&, ^7t7^T±^U>ik-£-%Jl(0. 285g, 1. 50 
mmol) Oj&^CLfcTHF (lOmL) ^^rlSTLfco 

. 784g)-e#fc 0 

[00683 'H NMR (300 MHz, CDQ) 5 7.09 (d, J=3.9 Hz, 1H), 7.06 - 6.95 (m, 3H), 2.50 
(t. j=7.5 Hz, 4H), 2.16 (br. s, 1H), 1.72 - 1.56 (m, 4H), 1.61 (s, 6H), 1.23 - 1.05 
(m, 21H), 0.98 (t, J=7.2 Hz, 6H). 
,3 C NMR (75 MHz, CDC1 ) 8 132.39, 132.11, 131.29, 131.21, 129.92, 129.78, 

3 

125.19, 124.74, 124.53, 124.25, 98.80, 98.67, 97.31, 94.08, 93.90, 91.84, 91.68, 
75.13, 65.72, 36.83 (x2), 31.15, 21.75 d®, 18.50, 13.52 (x2), 11.14. 

IR (neat) 3373, 2957. 2866, 2141, 1461, 1164, 884, 802, 752, 674 cm"'. 

UV/Vis (CHC1 ): X ( e ) [nm]= 385 (23 400). 

3 max 

MALDI-TOF-MS (DHB): 586.3 (Calcd for C H OS Si: 586.3). 

36 46 2 

Anal. Caicd for C H OS Si: C, 73.66; H, 7.90. Found: C, 73.48; H, 7.83. 

36 46 2 

[0069] [Hi£^2] tf-*-7z^-3->*M^) it&®)9<D<fr& 



WO 20057085176 26 PCT/JP2005/003950 

n-Pt 



(j-Pri 3 Si 55 O = £ 



s 

o-Pr * OH 

n-Pr s OH 

9 

[0070] mmmix-mhthtib^^-i^v/Ht &^=2s-*zs&4z/) it&yo&io. 729 g 

, 1. 24mmol)§rTHF(4mL)tC^L,7 i h7^/L'TV^--e7^^yK(l. OM 
/THFmm, 1. 87mL, 1. 87mmol)«:0 < CT^^fcm. 3#|iMW$Ufc. 

[007 U C*ig^l3] h7^-^y/Wk (f^7xy-xy^y) r^-te^lflo^fifc 

[flS25] 

n-Pr n-Pr S OH 



6 * 



(>-Pr) 3 Si 



s 

10 



OH 



(^tp, n-Prl±n-/n^Vl, i-Prtti-T'af ) 
[0072] S)flfiWl-(d) fliyifch^^-^^a-Kxy^yft^ftfito. 780g, 1. 4 
9mmol)$r^bfcTHF(4mL) [ZjgftU Tb^^bV7^A^CK7^y<'9i^ 
^(43. Omg, 0. O372mmo0, ^(14. Omg, 0. 0740mmol)S.tPv J ^ 

-3i^^)^b^fta<Wfi«5<OJtt«bfcTHF (8mL) *g$t£iff TLfc„ 



WO 2005/085176 27 PCT/JP200S/003950 

-c»MU >y/Wb (^7*>-m^i?^v) ^^-4 t^&io 

[0073] m.p .= 73-77 t. 

'H NMR (300 MHz, CDC1 ) 8 7.13 - 6.95 (m, 6H), 2.51 (t, J=7.5 Hz, 8H), 2.26 

3 

(br. s, 1H), 1.75 - 1.53 (m, 8H), 1.61 (s, 6H), 1.18 - 1.05 (m, 21H), 1.00 <t, J=7.2 
Hz, 12H). 

,3 C NMR (75 MHz, CDC1) 5 132.39, 132.08, 131.63 (x2), 131.29, 131.19, 

3 

129.88 <x2), 129.81, 129.80, 125.19, 125.07, 125.03, 124.69, 124.53, 124.30, 
98.80, 98.73, 97.30, 94.63, 94.59, 94.08, 93.94, 91.91, 91.90, 91.87, 91.76, 75.09, 
65.67, 36.81 (x4), 31.12, 21.75 (x4), 18.48, 13.50 (x4). 11.13. 

IR (KBr) 3397, 2959, 2866, 1460, 801, 752 cm"'. 

UV/Vis (CHC1 ): X ( £ ) [run] = 407 (52 000). 

3 mat 

MALDI-TOF-MS (DHB): 826.4 (Caicd for C H OS Si: 826.4). 

£2 62 3 

Anal. Calcd for C H OS Si: C, 75.49; H, 7.55. Found: C, 75.07; H, 7.19. 

52 62 3 

[0074] immm4~\ v?^- (^■7^>-^>^»y^—^mii(D^ 

WB26] 




[0075] , MMM3xmhittzby^-^VMt (f^-7i>-xy^y) y^—lt&%)iQ 



© o 

WO2005AWS176 28 PCT/JP200S/003950 

[0076] immmsi hT^-^DMt mj-v— fc&®iz<o&i& 

Mfc27] 



(/-PrijSi — =■ 




12 



(5£<K n-Prfin-^nfcWm, i-Prtii-T/nfc^SSrig-n ) 

[0077] mmm4-cmh^itzh : 7^-{^-^^-^^>) ^^—it^n^m^ 

£^2X@-Cl|5I^63%-e#fCo 
[0078] 'H NMR (300 MHz, CDC1 ) 5 7.13 - 6.95 (m, 8H), 2.58 - 2.44 (m, 12H); 2.15 

3 

(br. s, 1H), 1.75 - 1.54 (m, 12H), 1.62 (s, 6H), 1.17 - 1.06 (m, 21H), 1.03 - 0.95 
(m, 18H). 

U C NMR: 5 132.40, 132.11, 131.67 (x4), 131.32, 131.21, 129.88 (x3), 129.85 
(x2), 129.81, 125.19, 125.09 (x2), 125.06 (x2), 124.71, 124.53, 124.29, 98.80, 
98.71, 97.32, 94.65 (x3), 94.09, 93.97, 93.94, 91.97, 91.95, 91.92 (x2),91.90, 
91.77, 75.10, 65.71, 36.83 (x6), 31.15, 21.77 (x6), 18.50, 13.53 (x6), 11.14. 

IR (neat) 3375. 2959, 2866, 1461, 1378, 1199, 1162, 800, 751 cm" ! . 

UV/Vis (CHC1 ): X ( e ) [nm] = 427 (58 200). 

n max 

MALDI-TOF-MS (DHB): 1066.2 (Calcd for C H OS Si: 1066.5). 

68 78 4 

Anal. CaBcd for C H OS Si: C, 76.49; H, 7.36. Found: C, 76.55; H, 7.53. 

68 78 4 

[0079] mmne] h9>x—>vMt(t°vi?>-^>*M» it&mi2?>&& 

(a)4-try> ? ^-l, 4-^3— K-l, 3-i/^it-&%il4<D£-f& 
Wb28] 



o 



o 



WO 2005/085176 
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Si.>Pr)3 



Mett^^S, n-Prten-^nfcVWg, i-Prlii-T'nfcVV^Ir^-n ) 
[0080] l-hy^/Vv/U/V-l— 0^1(2. 94g, 20. 9mmoDO^— 7 i /K250mL)^ 
^^-i-^oiK^^^^(7. 40mL, 25. lmmoD^P^fc^, -TS'CJC^ 
£PU i-/o^W^^^is^D7^K(2. IOM/ol— yvl'i&ifc, 24. OmL, 50. 2 
mmol)£*!t>o<*57Mx.fc <) 

i B$f?a;wc-5o < c^#mu wtag-c*4B*p B u*#L*: 0 

7f^T-fe^u:Wfc^fel3(5. 34g, 18. 9mmol)0^— 7 t /l^<20mlL}^S€rADX. 
s -50^-^3^^^^ 
3*111(13. 3g, 52. 3ramol)^D^T.-50 < C-e30^jft#bfc^.$e>^M 

mm&, &w&mj£TmmvxnbtLtiiim.f&m-t. NMRzmm-u 

[0081] *H NMR (300 MHz, CDC1 ) 5 8.77 (d, j=2.1 Hz, 1H), 7.79 (dd, J=2.1, 8.1 Hz, 

3 

1H), 7.42 (d, J=8.1 Hz, 1H). 6.68 (s, 1H), 2.60 - 2.48 (m, 2H), 1.60 - 1.45 (m, 2H), 
1.20 - 1.10 On, 21H), 0.94 (t, J=6.9 Hz, 3H), 0.36 (s, 9H). 
[0082] (b) ^-fc°y v?/V3— W^b&*15.0>'g-jfc 
Wb29] 



WO 2005/085176 30 PCT/JP2005/003950 



1 



14 



Sl(f-f>rh 
11 



n-Prfin-^ntVH, i-Prtei-^ntf/V^-^-To ) 
[0083] ±§B-C#?>tLfc4-tfy^/V-l, 4-^3— K-l, 3-i^^fc^l4<£M^ltf>THF 
(38mL)i&K£3rOTC{C#£PU tfnyv^(7. 90mL, 94. 5mmol)SrADi, 3B#fl83t 

[0084] l H NMR (300 MHz, CDC1 ) 6 8.69 (dd, J=0.9, 2.1 Hz, 1H), 7.73. (dd, J=2.1, 8.1 

3 

Hz, 1H), 7.41 (dd, J=0.9, 8.1 Hz, 1H), 2.44 - 2.36 (m, 2H), 1.75 - 1.60 Cm, 2H), 
1.20 - 1.10 (m, 21H), 0.96 (t, J=7.2 Hz, 3H), 0.34 (s, 9H). 
[0085] (c) \f U 'S/^VsVZLl/Wk^l&O&ffc 
tffc30] 



SiMe 3 

I 



vj-Bu 



Sii>Prf3 
15 



16 



^g^*^ o ) 



o 



WO 2005/085176 
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[0086] Wiy- JV{6. 30mL. 61. 5mmol)<DTHF(150mL)^^!^. n-'f'f'JWf' 
9Ml. 58M/^^>^S^x 38. 9mL, 61. 5mmol)^rO e C-Ci , iTL, 30&mfft 

S'Jt-x3Wk^— #1(11. 7g, 61. 5mmol)<OTHF(150mL)!i^^0 c C^^ 

/^HM'HH*, 36. 7mL, 58. Ommol) ^UxT. 10£ffl^#LfCo ^©KJ&ig 
m^±mX-mbritc^-^°V^3— K^W>{fc^l5©;|a#?©THF(20mL) 

[0087] *H NMR (300 MHz, CDC1 ) 5 8.60 - 8.58 (m, 1H), 7.61 (dd, J=2.1, 8.1 Hz, 1H), 
7.39 (dd, J=0.9, 8.1 Hz, 1H), 2.46 - 2.40 (m, 2H), 2.31 - 2.24 Cm. 2H), 1.75 - 1.55 
On. 4H), 1.40 - 1.30 (m, 2H), 1,20 - 1,10 (m, 21 H), 0.97 (t, J=7.2 Hz, 3H), 0.94 (t, 
J=7.5 Hz, 3H), 0.19 (s, 9H). 

[0088] (d) h7>'*-fcW/V3-K^W>^^lZ£>'frfife 
Wb31] 



(5£<K n-Prfin-^afcVv^. i-Prlii-ynfcVl^ n-Bu}in-y^A-g£^i-„ 
) 




o 



WO 2005/085176 
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[0089] ±ISl?#e>tl.fct°lJ^^yy^WV'fb^l60m^Sr-^^Dnp<^V(37mL) (£ 
t%mU N-3-K=»^?|gH^K(3. 25g, 14. 7mmol)^D^, 2l5feTx 

&aZ£r4ia-eitZ^32%(3. 25g)T-#fc„ 
[0090] *H NMR (300 MHz, CDC1 ) § 8.57 (d, J=2.1 Hz, 1H), 7.61 (dd, J=2.1, 7.8 Hz, 

3 

1H), 7.38 (d, J=7.8 Hz, 1H), 2.9! (t, J=7.2 Hz, 2H). 2.38 ((., J=6.9 Hz, 2H), 1.66 - 
1.50 (m, 4H), 1.40 - 1.28 On. 2H), 1.20 - 1.10 (m, 21H), 0.97 (t, J=7.2 Hz, 3H), 
0.92 (t, J=6.9 Hz, 3H). 
l3 C NMR (75 MHz, CDC1 ) 6 151.84, 141.63, 137.72, 127.08, 126.89, 119.50, 

3 

119.36, 105.53, 93.74, 90.92, 90.35, 43.63, 43.18, 31.36, 21.36, 21.18, 18.56, 
13.94, 13.48, 11.12. 

IR(neat) 2957. 2866, 2200, 2160, 1583, 1540, 1465, 1365, 1249, 1017. 995, 882, 
837, 676 cm" 1 . 

Anal. Calcd for C H INSi: C, 60.77; H, 7.56. Found: C, 60.69; H, 7.73. 

27 40 

[0091] (e) h?>-*-i/VMk (&Ji?>-=Zsi?&)4k&hl2?>&i& 



(5£cK n-Prfin-^PtWS, i-Prfii-^D eVUk n-Buten-y^l^-SrSt-r* 




II 



18 



is 




Q 



WO 2005/085176 33 PCT/JP2005/003950 

) 

[0092] ±IBT?#bixfch7^^y^/V3— KxW^Ml2(0, 1635g ( 0. 311mm 
ol)£J&laUtTHF(lmL) fc»A?U xh7^hy^3i=/l'2j>^^W^> ? ^A(l8 
. Omg, 0. 0160mmolh ^(6. OOmg, O. 0320mmol)S.r/v ? ^T-/V 

75X0. 162mL, 5. 28mmol)S:MT-eADX^, t'Vis/VTf^l'^t&Vm. 
8(52. Omg. 0. 280mmol)<Dj&^UfcTHF(2niL)^«TLfc 0 
K^^©*MmT^3B#^^L^.R^JC7k*UXLT^3i>'^-Lfc 0 

-^19^67% (0. HOgjT^fc, 
£0093] m.p = 76-83 *C. 

! H NMR (300 MHz, CDC1 ) 5 8.65-8.61 (m, 2H), 7.66 (dd, J=2.1, 8.1 Hz, 1H), 

3 

7.64 (dd, J=2.1, 8.1 Hz, 1H), 7.42 (d, J=8.1 Hz, 1H), 7.37 (d, J=8.1 Hz, 1H), 2.69 
(br. s, 1H), 2.59 (t, J=7.5 Hz, 4H), 1.76-1.60 (m, 4H), 1.63 (s, 6H), 1.44 - 1.32 (m, 
2H), 1.20-1.10 (m, 21H), 0.99 (t, J=8.0 Hz, 3H), 0.94 (t, J=7.5 Hz, 3H). 
I3 C NMR (75 MHz, CDC1 ) 5 152.64, 152.15, 142.10. 141.94, 138.65, 138.03, 

3 

131.27, 130.60, 127.11, 126.54, 119.65, 118.96, 105.65, 99.23, 97.88, 95.81, 
94.14, 93.76, 90.68, 78.73, 65.47, 36.89, 34.73, 31.23, 30.59, 22.08, 21.70, 18.52, 
13.80, 13.47, 11.10. 

IR (KBr) 3375, 2928, 2866, 2153, 1909, 1658, 1505, 1462, 1378, 1164, 883, 836 
cm . 

UV/Vis (CHC1 ): X ( e ) [nm]= 312 (21 400), 337 (38 300), 359 (53 100), 386 

3 abs 

(34 400). 

MALDI-TOF-MS (DHB): 590.4 (Calcd for : 590.4). 

Anal. Calcd for : C, 79.27; H, 8.53; N. 4.74. Found: C, 79.08; H, 8.45; N, 4.61. 

[00943 mmmTi h9>*- wj^-^-i^m^ it&mm<v&& 



o 



WO 2005/085176 34 PCT/JP2005/003950 

Wfc33] 




20 



) 

[oo95] ««6r»?»Hfch9^— vy/^bc^ys^-^^^ft^iacei. 5mg, 

O. 104mmol)$rTHF(6mL){C^L,7 i h7^^/V'T>'^^A7/^yK(l. OM 
/THF^H£, 0. 156mL, 0. 156mmol)€rO < CT^PXLfc^, 30a-|BJ«#Uio 

[0096] [gliS^8] h^V^-v-y/Hb (t°y v^-a^vM" V) ^^-f£l^2lc75£*Jc 
Wfc34] 




21 



(5£«K n-Prl4n-7°nfcV^. i-Prt;ti-;/DfcVvg N n-Buten-^^vVgSr^-f-c 
) 

[0097] ^^6-(d)T'#bnfch7V^-^y> J /V'3--K^WWb^iI(84. Omg, O. 

156mmol)£Jft^LfcTHF(0. 5mL) tC*&fi?U ^h^^hy^i^/P^^^^^ 
7^*^(6. 07mg, 0. 00525mmol),3^b^— iS(2. OOmg, 0. O105mmol) 



o 



o 



WO 2005/085176 35 PCT/JP2 005/003950 

*H*»e>. ^pn^/vAtiffiu ta?p^^7k-c-sfe^ufc^. *-«a%M*«a^ 

{^^->/^~ : T}V= 2/ 1 ) Tif §£U h^x-^jMt (tW ^-=>^-Y>-) ^ 
>T*— fc#*&21*2:De-Cte*75% (65. 6mg) -C#fco 
[0098] m.p.= 120-123 tJ. 

! H NMR (300 MHz, CDC1 ) 6 8.65-8.61 (m, 3H), 7.72 - 7.63 (m, 3H), 7.44 - 

3 

7.35 (m, 3H), 2.60 (l, J=7.2 Hz, 8H), 2.23 (br. s, 1H), 1.76 - 1.57 (m, 8H), 1.64 (s, 
6H), 1.48 - 1.34 (m, 4H), 1.20 - 1.10 (m, 21H), 1.00 (t, J=7.5 Hz, 6H), 0.95 (t, 
J=7.8 Hz, 6H). 

13 CNMR(75 MHz, CD CI ) 6 152.65, 152.37, 152.15, 142.09, 142.08, 141.95, 

3 

138.63, 138.4)9, 138.01, 131.29, 131.24, 130.65, 130.63, 127.09, 126.62, 126.51, 

119.64, 119.46, 118.96, 105.68, 99.21, 98.16, 97.97, 95.90, 95.87, 94.10, 93.92, 

93.79. 90.88, 90.61, 78.70, 65.44, 36.92, 36.89, 34.74, 34.71, 31.24, 30.61 <x2), 

22.08 (x2), 21.70 (x2), 18.51, 13.81 (x2), 13.47 (x2), 11.10. 

[R (KBr) 3427, 2925, 2862, 2198, 1654, 1540, 1465, 1365, 1255, 1018, 836, 676 
-i 

cm . 

UV/Vis (CHC1 ): X ( s ) [nm]= 336 (49 800), 354 (70 500), 385 (94 200), 415 

3 abs 

(55 700). 

MALDI-TOF-MS (DHB): 839.6 (Calcd for C H NO Si: 839.5). 

S7 69 3 1 

Anal. Calcd for C H N OSi: C, 81.48; H, 8.28. Found: C, 81.37; H, 8.42. 

57 89 3 

[oo99] mmm^ h^^-^v^-^^^) ?^—fc&m22<o&j& 

Wk35] 



o 



o 



WO 2005/085176 
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_ f\ — 



/7-Bu J 2 N-^ Ol- 



21 



OH 

/>Bu 
22 



N — ^ OH 



) 

[oioi] [Hjg^jiojh^^-^y/HbCfc'y^v-^^v) hy^-te^sa^-s^ 

Wb36] 



> 



n-Bu 
22 



2 N— ^ OH 



(r-Pr) 3 Si- 



— o— 



n-Pr 



/7-BU 

23 



— O— ■ 



\h 



(5£t\ n-Prttn-^nlfyVS, i-Pr[4i-:/nkVl^ n-Bulin-^^vVS&^i-o 
) 

[0102] mmm9x*nt>thtzb7^x- (t°y s^-^i^v) ^^—^-^m^^rn v ^r, 

[0103] ra.p.= 173-175 t. 

l H NMR (300 MHz, CDC1 ) d 8.66 - 8.61 (m, 4H), 7.70 - 7.65 (m, 4H), 7.44 - 
7.37 (m, 4H), 2.64 - 2.57 (m, 12H), 2.13 (br. s, 1H), 1.76 - 1.58 (m, 12H), 1.64 (s, 
6H), 1.48 - 1.36 (m, 6H), 1.20 - 1.10 (m, 21H), 1.03 - 0.92 (m, 18H). 



C NMR (75 MHz, CDC1 ) 5 152.48, 152.22 (x2), 151.99, 141.91, 141.89, 

3 
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141.88, 141.79, 138.53, 137.99 (x2), 137.91, 131.18 (x2), 131.12, 130.56, 130.53, 
130.51, 127.00, 126.54 (x2), 126.43, 119.53, 119.36, 119.35, 118.91, 105.56, 
99.33, 98.14, 98.07, 97.87, 95.90, 95.83, 95.80, 94.04, 93.88 (x2), 93.72, 90.83 
(x2), 90.58, 78.58, 65.35, 36.96 (x2), 36.92, 34.78 (x3), 31.30, 30.66 (x3), 22.17 
(x3), 21.79 (x3), 18.60, 13.93 (x3), 13.58 (x3), 11.18. 

IR(KBr) 3428, 2925, 2861, 2199, 1465, 1366, 1260, 1099, 1019, 835, 670 cm" 1 . 

UV/Vis (CHC1 ): X ( t ) [nm]= 335 (74 300), 373 (141 000), 394 (158 000), 415 

3 abs 

(122 000). 

MALDI-TOF-MS (DHB): 1089.7 (Calcd for C H N OSi: 1088.7). 

IS N 4 

Anal. Calcd for C H N OSi: C, 82.67; H, 8.14. Found: C, 82.86; H, 8.06. 

75 88 4 

[0104] mmm 1 1 ] ->t/^x^ it^mz^o^ 

WL37] 




?5 

[0105] zftti/T; s ?-ir7=.zs2A&m^x, ^mm3tmm\^x. ^ry^=^^(^ 

*H NMR (300 MHz, CDCl ) 5 7.52 (d, J=3.9 Hz, 1H), 7.221 (d, J=3.9 Hz, 1H), 

3 

7.216 (d, J=3.9 Hz, 1H), 7.09 (d, J=3.9 Hz, 1H), 7.05 (d, J=3.9 Hz, 1H), 7.03 (d, 
J=3.9 Hz, 1H), 2.51 (t, J=7.2 Hz, 4H), 1.71 - 1.51 (m, 4H), 0.99 (t, J=7.2 Hz, 6H). 
UV/Vis (CHC1 ): X [run] = 372. 

3 max 

X [run] = 475. 

em 

[0106] I'MtfoM 1 2] f Xiz/VMk icf-rc^v-^ly'M^) ^^T^T-/—M fc&%030 

(a) ^y/Wk^^^^w^M^-^ 
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[flS38] 

/j-Pr 

6 26 

„ (»TH|SI — Q = 

s y — siMes 

21 



(5£1\ MettJJsPm, n-Prfirr-^atWS, i-Prtti-^afcVwSSr^-To ) 
[0107] ^-/UW^/Vv-7^26£/BV^ ^fiaj5<b^fCbT. v^/Wt^-A- 

'H NMR (300 MHz, CDC1 ) 8 7.07 (d, J=3.9 Hz, 1H), 6.99 (d, J=3.9 Hz, 1H), 

3 

2.46 (t, J=7.4 Hz, 2H), 2.40 (t, J=7.5 Hz, 2H), 1.63 - 1.55 (m, 4H), 1.18 - 1.02 (m, 
21H), 0.93 (t, J=6.9 Hz, 6H), 0.20 (s, 9H). 
[0108] (b) v-y/Wfc^-/^ >i?4>ik&y028<7>&f& 
Wb39] 

(tfrhSt = O = ( ' ' ^ (APrfeSi — O = ^ 

s V — =— SiMe 3 S ^ — == 

fl-Pr />-Pr 
22 28 

(5£<K Mefct^/l'S, n-Prf*n-^PtWS, i-Prlli-^ntVWS^-r o ) 
[0109] iK^btvfc^y/Wfc^^-y^^-r^b^-^JgZCO. 934mg, 1. 89mmol 
)^/-^/THF/*(3. 8mL/l. 9mL/3«) Kl*fl?U £t^#y£A(523 
rag, 3. 78mmol) £2TO;Ut^L ISTtmRgijfLfc, 

Mite, 3i— ^/k&TJJ^^^^^^mL, *r«JiS:«l*«JESN'^>'5rA-C«; 

[0110] *H NMR (300 MHz, CDCO 5 7.08 (d, J=3.9 Hz, 1H), 7.00 (d, J=3.9 Hz, 1H), 
3.46 (s, 1H), 2.48 (t, J=7.5 Hz, 2H), 2.43 (t, J=7.8 Hz, 2H), 1.66 - 1.52 (m, 4H), 



WO 2005/085176 



39 



PCT/JP2005/003950 



1.17 - 1.03 (m, 21H). 0.96 (t, J=7.2 Hz, 6H). 
[0111] (c) \*X&*)AW {jf-3L^/V-^'M» ^^/^T*JT-/—Mik&%im<0&& 



0-PrjjSI 




=— Sifi-Frij 



30 



(5£<K n-Priin-^afcV^, i-Prlii-:/at:°^3r^-r„ ) 
[0112] 9 J7n^<f-7*JT9— ^S2(H 8mg, 0. 401nmiol)£J&^Ufc^nnz}vVA(lmL 
){£^#?U Th7*XhV7=.—A'frX74 Zss*>?WMl 16mg, 0. lOOmmol), 3$ 
^—^(38. 2mg, 0. 201mmol)^^v f -ry^ P DfcVVT5V(l. 3raL)§riIT 
XMxfc^k^ ±iET*#b*l.7t^y/Wt^— ;^>i?^>-ik'&y>)2&(372mg, 0. 88 
2mmol) Olfe^tL^nn^A (4mL) }§?&£j&TUt 0 

fee 

*Jia^ ^Dcr*/vA-e|4fflU tSfa^lg7K-Ci5fe^Ufc^> #glg^*ag&^ 

[0113] 'H NMR (300 MHz, CDC1 ) 5 7.64 (s, 2H), 7.10 (d, J=3.6 Hz. 2H), 7.04 (d, J=3.6 

3 

Hz, 2H), 2.72 (t, J=7.2 Hz, 4H), 2.60 (t, J=7.5 Hz, 4H), 1.82 - 1.64 (ra, 8H), 1.16 
- 0.97 (m, 54H). 
UV/Vis (CHC1 ): X [nm] = 371, 473. 

3 mm 

X [nm] = 569. 

[0114] immW 1 3] 'J {^=c=^;V^^M» 9-^/13, 4-b] ^y^it^2StfD^ 
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0ffc41] 



n-Pr 

31 32 



33 



[0115] b7^^3— K^WV-ffc-fr46ai(0. 340g, 1. 02mmol)£>THF(2mL)*g}£t^ 
^hy^hV^^^^^y^^MlllSmg, 0. 102mmolh 3&ikM— 9& 
(38. 8mg, 0. 204mmol)S.U ; v ? ^^T5^(2. 6mL) Sr£fi"T?j&P;tfcflL 
=4^-*73i>a2 (I32mg, 1. 22mmol) £>THF (8mL) ^$:iTLfc 

MliMI. II***BET»I»U ->y^^=/^>^^^^aa«ri!X^55%(l 
74mg)T'#fc 0 

[0116] 'H NMR (300 MHz, CDC1 ) 5 7.27 (dd, J=1.2, 5.1 Hz, 1H), 7.18 (dd, J=1.2, 3.6 

3 

Hz, 1H), 6.99 (dd, J=3.6, 5.1 Hz, 1H), 2.48 (t, J=7.7 Hz, 2H), 2.43 (t, J=7.8 Hz, 
2H), 1.70 - 1.56 (ra, 4H), 0.98 (t, J=7.2 Hz, 6H), 0.22 (s, 9H). 
13 C NMR (75 MHz, CDCI ) 5 -0.141, 13.54 (x2), 21.59, 21.66, 36.76, 36.82, 

3 

91.69, 92.98, 103.98, 104.65, 123.71, 127.23, 127.36, 129.81, 130.47, 131.49. 

[0117] {h^^ns^z/'Misik&tfa&fD&m 



[0118] ±.^nhfit^v^^;^^M>it^m^m^^x. ^mmi2-(b)tm 



Mb42] 



n-Pr 



n-Pr 
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'H NMR (300 MHz, CDC1 ) S 7.28 (dd, J=1.2, 5.1 Hz, 1H), 7.20 (dd, J=1.2, 3.6 

3 

Hz, 1H), 7.00 (dd, J=3.6, 5.1 Hz, 1H), 3.44 (s, 1H), 2.56 - 2.43 (m, 4H), 1.72 - 
1.57 (m, 4H), 0.98 (t, J=6.9 Hz, 6H). 
[0119] (c)v?(5 L ^/Poi>'^v)^a:y[3, 4~b] ^J^it^m^QfO^^. 
Mfc43] 

Ph Ph 



N N 



n-Pr ° Br-< ^-Br 

S 

34 35 

Ph Ph 

W 



/T-Ti n-Pi N N 



n-Pr S 

36 

[0120] ±mx^btvtz^~;i'^>'i?4i/fcftMM&Vi?7u^3i/l3, 4-b]t°- 

[3, 4-b] t°7v f ^b^^36^2lS-Cl|X^72% ^#7^ 
*H NMR (300 MHz, CDC1) 5 7.60 - 7.24 (m, 12H), 7.23 (dd, J=0.9, 3.6 Hz, 2H), 

3 

7.02 (dd, J=3.6, 5.4 Hz, 2H), 2.71 (t, J=7.5 Hz, 4H), 2.62 (t, J=7.5 Hz, 4H). 1.87 - 
1.65 (m, 8H), 1.12 - 0.92 (m, 12H). 
UV/Vis (CHC1 ): X [nm] = 372, 541. 

ft max 

X [nm] = 647. 

[0121] mmmi4yyvMt (^y^-^w^) i\&m4&&&& 
(a) TjV>t~ j^t^-j^v ^it&mzsv&tfi, 

Wb44] 

MejSi 



37 38 
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[0122] i?TA^-=-A'\fyi?>ik&llaZL(6. 71g, 24. 8mmol)©x- "7VK250mL)^& 
fC. 7 l h7-i-^ , cijK^^X7. 31mL, 24. 8nmiol)£j!jn;ifc&, -78^(;i?£*P 
U i-^nfcVW-v^v'^^^o^-rKd. 94M/^— -TvHgifc, 28. OmL, 54. 5m 
mol)§r(^o<9ADxfCo 

i nsi«jjwc-50 , cic*Hflu *<*>»£-?4i$iH]*#Lfc. 
sjwftjc*«rijuit., 3o&mm.&Lti&. -ty^mm&n^ti. 

-<— ( < ^^/=sL—y L ;V= 100/1) -CifitMU 7A^~frTA&=W&)*J*sft& 
^M^1X^95%TWco 
[0123] 'H NMR (300 MHz, CDCI ) 8 8.66 (d, J=1.5 Hz, 1H), 7.67 (dd, J=2.1, 8.1 Hz, 

3 

1H). 7.17 (d, J=14.4 Hz, 1H), 7.09 (d, J=8.1 Hz, 1H), 6.13 (d, J=14.4 Hz, 1H), 0.28 
(s, 9H), 0.190 (s, 9H). 

I3 C NMR (75 MHz, CDCI) 8 -0.136, 0.562, 98.24, 102.11, 118.22, 122.62, 

3 

138.91, 139.85, 142.94, 151.33, 154.99. 

IR(neat): 2957.30, 2159.40, 1585.68, 1539.40, 1474.79, 1363.43, 1251.09, 
1023.53, 839.37 cm" 1 . 
[0124] (b) v?:/n^-77W=¥— As\*\) i^>it^^f29<0^}& 
Wfc45] 



[0125] ±mX^hntcTJU^^/UT/^^/U^^>'{t-^^38(.4. 91g, 17. 8rnmol)<D 
*J?uu*?^(ZGmljmU*-7ZX^\Z.lfcn\^tc&, ^^(1. 15mL, 22. 5mmol) 

Rfc&mi^ (2oomD R&smstr wj Og) ^x.-c^^ut 
0 ^oc^^, zh\z.io%mm^YWJ*fomm*Mtt&. 




38 
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[0126] 'H NMR (300 MHz, CDC1 ) 6 8.61 (dd, J=0.9, 2.1 Hz, 1H), 7.74 (dd, J=2.1, 8.1 
Hz, 1H), 7.44 (dd, J=0.9, 8.1 Hz, 1H), 5.35 (d, J=8.4 Hz, 1H), 4.06 (d, J=8.4 Hz, 
1H), 0.263 (s, 9H), 0.024 (s, 9H). 

[0127] (c) T^—frZfttTtVtT—fryfy */Z/ik^m40<D^J$. 
Wk46] 

Me 3 Si 



\=N Br N 



3? 42 

(5£* . Mete*^m&m-r 0 ) 

[0128] ±flBT*#btLfcv^a^T/^^/Ut*y^Wb'^#>29^)ft!^^^y~/V(l80mL 
)JtO J THF(45mL)^(-, ■ O c CWW-MHf->K(l. OM/^^y-;^i, 26 
. 7mL, 26. 7mmol)^iD^, U&lBlffi&Ut. ZblZ, Sfflfc:#»LfcgK 2B»ffl££ 

'fk^40^2Xa-C^66%t?#fc o 
[0129] 'H NMR (300 MHz, CDC1 ) 6 8.63 - 8.62 (m, 1H), 7.72 (dd, J=2.1, 8.1 Hz, 1H), 

3 

7.44 (d, J=13.8 Hz, 1H), 7.12 (d, J=13.8 Hz, 1H), 7.11 (dd, J=0.9, 8.1 Hz, 1H), 
3.26 (s, 1H). 

[0130] (d) i/y/l'T/l/^f^/^D^T/l/^^t"!) vMb-S-^&lO-g-fig 
Wt47] 
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40 41 

[0131] _hsE-e#e>tLfcT/^-^n^TyV^=yVt ? yv : V'fk^40(l, 51g, 7. 26m 
mol)£THF(24mL) iCft&HU -78^1^^^^ ^y^Afc^hy^/^y/l') 
T5K(1. OM/THFjgtfBU 9. 44mL, 9. 44mmol)£MTU 2B$|HH*#L;fco R 
•e©ja*©**^nnH>^A^9>'(l. 38mL, 10. 9mmol) ^U^Lfc^, 

-f — {r^^/a^— *rpv= 100/1) -cflMSb, ^^7^= A^n^er fl^r—fl' 
[0132] *H NMR (300 MHz, CDC1 ) 5 8.58 (d, J= 1.8 Hz, 1H), 7.66 (dd, J=2.1, 8.4 Hz, 

3 

1H), 7.40 (d, J=13.8, Hz, 1H), 7.09 (d, J=13.8 Hz, 1H), 7.06 (d, J=7.8 Hz, 1H), 
0.25 (s, 9H) 

,3 C NMR (75 MHz, CDCO § 0.23, 99.07, 101.54, 113.98, 119.08, 120.77, 
135.94, 139.44, 152.52, 152.75. 
IR(neat): 2959.23, 2159.40, 1472.87, 1249.65, 1162.87, 1022.57, 935.79, 843.22. 
[0133] (e) i/'JMt (fc°y S»-ccW» te£^43tf>^ 
Wfc48] 

Me a Si == / r ^)-^ r " B '' + =— { = )>-C«H 1J 

41 42 

43 

[0134] ±§eT*#e>tv^^y/wr/v^r=/^D^T/v^-/vt°y^^k;^-#?4jL(o. 373 g , i 
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. 33mmol)<DJ!ftMUfcTHF(2mL) *?#uxH*Xh9y*~/l*te*>74l"*7 
WM47. Omg, 0. 0667mmol), 3^>fbB— ^(25. Omg, 0. 133mmol) RXf 
v?rc^/VT5V(0. 690mL, 6. 67mmol) &&?&XMx.tc&, ^-/H^v^lt^ 
^J42(0. 274g, 1. 47mmol)^^CLfcTHF(l0mL)^$rMTUfc o 

yKM^h^-^x-mmu maizMfcX'mfri,tz&, ^mm^m^mm^y^ 
^>f- (-^u-^/g^^/i^ loo/D -cftstu v-y/Hk (tfy i^-^w^) it 

&W42&U^78% (0. 403g) t?#fco 
[0135] l H NMR (300 MHz, CDC1 ) 8 8.632 (s, 1H), 8.626 (s, 1H), 7.69 (d, J=2.1, 8.1 

3 

Hz, 1H), 7.66 (dd, J=2.1, 8.1 Hz, 1H), 7.19 (d, J= 8.1 Hz, 1H), 7.12 (d, J= 8.1 Hz, 
1H), 7.04 (d, J= 15.6 Hz, 1H), 6.97 (d, J= 15.6 Hz, 1H), 2.79 (t, J= 7.8 Hz, 2H), 
1.79 - 1.64 (m, 2H), 1.42 - 1.23 (m, 6H), 0.876 (t, J= 6.9 Hz, 3H), 0.265 (s, 9H). 
13 C NMR (75 MHz, CDC1 ) 5 -0.331, 13.91, 22.44, 28.91, 29.57, 31.57, 38.34, 

3 

91.10, 91.41, 99.39, 101.81, 113.33, 117.39, 119.47, 121.56, 122.20, 138.79, 
139.41, 139.85, 151.88, 152.81, 153.03, 162.36. 
UV/Vis (CHC1 ): A [nm] ( s [M'cm" 1 ]) = 345 (56 800). 

3 max 

coi36] immwi5] (¥Vi?>'-x->^)ikft®iM<oftf& 

Mfc49] 



Me 3 Si- 




43 

[0137] ±ffi-C#btLfci/y/Hk(fc°yv ? >'-^W>')^^l4S(0. 390g, 1. Olmmol)^ 
l H NMR (300 MHz, CDCI ) S 8.67 (d, J=2.4 Hz, 1H), 8.63 (d, J=2.4 Hz, 1H), 

3 
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7.73 (dd, J=2.4. 8.1 Hz, 1H), 7.66 (dd, J=2.4, 8.1 Hz, 1H), 7.21 (d, J=8.1 Hz, 1H), 
7.12 (d, J=8.1 Hz, 1H), 7.06 (d, J=15.9 Hz, 1H), 6.99 (d, J=15.9 Hz, 1H), 3.27 (s, 
1H), 2.79 (t, J=7.8 Hz, 2H), 1.78 - 1.62 (m, 2H), 1.42 - 1.23 (m, 6H), 0.875 (t, 
J=6.9 Hz, 3H). 

[0138] I'MM&i 1 6] v'U/Wb wv) y^—4k&®45<D&j& 

Wb50] 



Me 3 Si — EE=— 

41 44 

' -CeH n 



45 

[0139] I^ife#ai4-(d) ^btl/fcv-y/WT^-^^n^T/V^-Z^y^Wb^^iCO 
. 423g, 1. 51mmol)<^Jft^LfcTHF(3mL)«gfi?U xh^^hy^^— 
^WV^v^-MSS. 3mg, 0. O505mmol), 3^k^— ^(10. Omg, 0. 0505m 
mol)&t^v ? ^^T5>-(0. 522mL, 5. O5mmol) &'i&MTX*1mZ-tz&, _h|E"C 
(t°y ^V-^ W» fc&®MPWfo<D®M.\JLT¥iF (lOmL) JgarSrMfT 

*Jf A»e>» *nnjjvw.M»«jttiU i&fiJ^i&*T'gfc#Lfcm, #«fe^^«l7KaSfe^ 

a)-c*«ru ^y/Hfc(t°y^^-^w^)^-r^->fb^45$r2x#.T*iix^75% ( 
o. agog)^^ 

[0140] 'H NMR (300 MHz, CDC1 ) 5 8.67 (d, J=2.1 Hz, 1H), 8.64 (d, J=2.1 Hz, 2H), 

7.72 (dd, J=2.1, 8.1 Hz, 1H), 7.70 (dd, J=2.1, 8.1 Hz, 1H), 7.67 (dd, J=2.1, 8.4 Hz, 
1H), 7.23 (d, J=8.1 Hz, 1H). 7.20 (d, J=8.4 Hz, 1H), 7.13 (d, J=8.1 Hz, 1H), 7.07 
(d, J=15.9 Hz, 1H), 7.06 (d, J=15.9 Hz, 1H), 6.99 (d, J=15.9 Hz, 2H), 2.79 (l, J=7.5 
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Hz, 2H), 1.78 - 1.62 (m, 2H), L38 - 1.22 (m, 6H), 0.876 (t, J=6.9 Hz. 3H), 0.267 
(s, 9H). 



13, 



C NMR(75 MHz, CDC1) 5 -0.346, 13.90, 22.43, 28.90, 29.55, 31.55, 38.32, 

a 

91.17, 91.37, 91.53, 93.02, 99.51, 101.75, 113.05, 113.34, 117.37, 119.50, 119.59, 
121.69, 121.78, 122.20, 138.78, 139.00, 139.41, 139.82, 140.29, 151.86, 152.49, 

152.81, 152.84, 153.01, 162.34. 
UV/Vis (CHC1 ): X [nm] ( £ [mWD = 376 (74 800). 

3 max 

[oi4i] immmi 7] (fc-y^v-^w^) r^—i\c&m4§p>&f8. 



Hfc51] 



~= — ^ /}— C6 H i3 

^— N *~ H 



-C 6 H 13 



[0142] 



41 46 

mmffli6x*nbthtci/VMt (try^v-^wv) ^^-^^45(93.9 mg , 

0.183 mmol)£JlV>T, ^Jfe^j2tl^#tCLT, (t°y^V-^W^)^^-^^4 
'H NMR (300 MHz, CDC1 ) 5 8.69 - 8.62 (m, 3H), 7.74 (dd, J=2.4, 8.1 Hz, 1H), 

3 

7.72 (dd, J=2.1, 8.1 Hz, 1H), 7.67 (dd, J=2.1, 8.1 Hz, 1H), 7.23 (d. J=8.1 Hz, 1H), 
7.22 (d, J=8.1 Hz, 1H), 7.13 (d, J=8.1 Hz, 1H), 7.12 - 7.04 (m, 2H), 7.01 (d, J=15.6 

Hz, 1H), 7.00 (d, J=15.3 Hz, 1H), 3.28 (s, 1H), 2.79 (t, J=7.8 Hz. 2H), 1.79 - 1.60 

(m, 1H), 1.41 - 1.22 (m, 6H), 0.877 (t, J=6.9 Hz, 3H). 

[0143] Lmmmi8yy])/Ht (t^^v-^w^) y^—w^m^w^ 

WL52] 



H 



46 



Me 3 Si 



4, /)— C 6 H 13 
^— N 
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[0144] mfcmi7^bfrit(xvi?i'-^>&)y^~iktt46L$:m^x, mrnmie 

49. Omg)-C#fCo 

*H NMR (300 MHz, CDC1 ) 8 8.69 - 8.65 (m, 2H), 8.64 - 8.61 (m, 2H), 7.76 - 

3 

7.64 (m, 4H), 7.27 - 6.96 Cm. 10H), 2.79 (t, J=7.8 Hz, 2H), 1.78 - 1.61 (m, 2H), 
1.38 - 1.20 (m, 6H), 0.93 - 0.84 (m, 3H), 0.269 (s, 1H). 
UV/Vis (CHCI ): X [nm] ( £ [M~'cnf ']) = 394 (80 900). 

3 max 

[0145] ms&m 1 9] isr j wjis-^w ft&m&pykiSL 

Mb53] 

48 44 

49 

[0146] ^n^-yj/w^yfb^fe^fflv^, mMmi6tmm^L-x^Tyh°v^(n' 

*H NMR (300 MHz, CDC1 ) 8 8.89 (dd, J=0.9 , 2.1 Hz, 1H), 8.78 (d, J=2.1 Hz, 

3 

1H), 8.66 - 8.63 (m, 1H), 7.97 (dd, J=2.1, 8.1 Hz, 1H), 7.85 (dd, J=2.1, 8.1 Hz, 
1H), 7.69 - 7.61 (m, 2H), 7.32 - 7.22 Cm, 1H), 7.13 (d, J=8.1 Hz, 1H), 7.15 - 6.96 
(m, 2H), 2.80 (t, J=7.5 Hz, 2H ), 1.78 - 1.64 (m, 2H), 1.45 - 1.15 (m, 6H), 0.868 (t, 
J=7.2 Hz, 3H). 

l3 C NMR (75 MHz, CDC1 ) 5 13.89, 22.40, 28.85, 29.30, 31.51, 38.32, 90.72, 

3 

91.01. 91.39, 92.09, 108.80, 114.40, 116.25, 117.42, 117.25, 121.85, 122.27, 
126.95, 138.84, 139.47, 139.42, 139.75, 146.14, 151.89, 152.76, 152.90, 154.26, 
162.46. 

UV/Vis (CHCI ): X [nm] = 366. 

3 rrju 

[0147] immm2o^v^^v/^it(^v^>-^^>)^t^^<D^m 
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Mb54] 



41 50 



51 

[0148] y^fiQ^fflVNr, 56ifi0yi4-(e) kBHKKL-c, tW/i^>y/Wb (try 

*H NMR (300 MHz, CDC1 ) 5 8.71 (br. s, 1H), 8.62 (d, J=2.1 Hz, 1H), 8.52 (br. 

3 

s, 1H). 7.74 (d, J=7.8 Hz, 1H), 7.67 (dd, J=2.1, 8.1 Hz, 1H), 7.25 (dd, J=5.1, 7.8 
Hz, 1H), 7.17 (d, J=8.1 Hz, 1H), 7.04 (d J=15.9 Hz, 1H), 6.96 (d, J=15.9 Hz, 1H), 
0.250 (s, 9H). 

™C NMR (75 MHz, CDC1) 5 -0.369, 90.81, 91.82, 99.45, 101.71, 112.98, 

3 

119.55, 120.40, 121.64, 123.08, 138.49, 139.38, 140.26, 148.78, 152.37, 152.75 
(x2). 

[0149] [££0921 ] (fy^y-xy^) ft&mS2t»&J& 

Hk55] 

51 52 

[0150] £ft«20T#feHfcbry^/i^y/wfc(tfy^-^w^)^«iisiS:fflv^, m 

'H NMR (300 MHz, CDC1 ) 5 8.74 - 8.71 (m, 1H), 8.69 - 8.66 (m, 1H), 8.56 - 

3 

8.53 (m, 1H), 7.80 - 7.71 (m. 2H), 7.31 - 7.21 (m, 2H), 7.08 (d, J=15.9 Hz, 1H), 
7.00 (d, J=15.9 Hz, 1H), 3.28 (s, 1H). 

[0151] [^Sg0ij22]7'/w='^>t°y^v (^y^v-^wy-Mfc^M^fifc 
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Mb56] 



^ \=M 



53 52 



M 

(it* » Mete^sumzm-t* ) 
[0152] a— ^w#*s^yi^fb^^^ 

[0153] 'H NMR (300 MHz, CDC1 ) S 8.79 - 8.77 (m, 1H), 8.74 - 8.71 (m, 1H), 8.55 (dd, 

3 

J=1.8, 5.1 Hz, 1H), 8.23 (dd, J=1.8, 4.2 Hz, 1H), 7.84 (dd, J=2.1, 8.4 Hz, 1H), 
7.78 (dd, J=1.8, 8.1 Hz, 1H), 7.32 - 7.21 (m, 4H), 7.10 (d, J=15.6 Hz, 1H), 7.02 (d, 
J=15.6 Hz, 1H), 4.05 (t, J=6.3 Hz, 2H), 1.98 - 1.86 (m, 2H), 1.13 (t, J=7.5 Hz 3H). 
I3 C NMR (75 MHz, CDCl ) 5 10.38, 22.38, 70.25, 89.79, 90.39, 90.93, 91.90, 

3 

113.09, 118.96, 119.38, 120.41, 121.95, 123.12, 124.15, 133.25, 138.59, 139.33, 
140.32, 141.94, 148.85, 152.41, 152.74, 153.03, 156.87. 
UV/Vis (CHC1 ): X [nm] = 339. 

3 max 

[0154] l%nm2$] \?*lisVMk^-/v tf-a^/v-^i/i?^) ] ^y-£^it&m5&ry& 

Wk57] 

r>pf 



n-Pt 

e 55 

(APrhSI = Q — /r- \ _"" P > = Q — atWh 



n-Pr N — ' n-Pr 
56 



(5£<F, n-Prten-ZTW/Vg, i-Pr|4i-^nf yUS^i" 0 ) 
[0155] Y=7^*-1-^~>VB— K^W^frfr#>6(311mg, 0. 594mmol)^StLfcTHF 



WO 2005/08S176 51 PCT/JP2005/0039SO 

(1. 3mL)lC*gfgU TY^^Y^y^^-^its^y^/^y^K (11. 5mg, 0. 0099 
lmmol), 3^t^— ^(3. 77mg, 0. 0198mmol\ ^XJ^^^^T^iO. 62mL 
)&MM.TX'Mz.tc&, 1, ^5£(25. Omg. 0. 198mmol)tf> 

JftlaLfcTHF^U. 3mL)^TLfc 0 

^— (-^-tf-^/ai— tvV= 3/1) -xmmU IfXli/Wt^-Sl' {ff-a^/V-^ 
]^^i?Wfc£-4&5££Jfc^89% (163mg) T'#/c„ 
[0156] *H NMR 8 7.41 (s. 4H), 7.10 (d, J=3.9 Hz, 2H), 7.03 (d, J=3.9 Hz, 2H), 2.57 (t, 
J=7.5 Hz, 4H), 2.54 (t, J=7.5 Hz, 4H), 1.78-1.58 (m, 8H), 1.20-1.10 (m, 42H), 1.02 
(t, J=7.5 Hz, 12H). 

13 C NMR: 6 132.29, 131.27, 131.04, 130.21, 129.55, 125.04, 124.58, 123.27, 
98.92, 98.82, 97.21, 94.00, 91.53, 91.24, 37.13, 36.86, 21.88 (x 2), 18.61, 13.67, 
13.59, 11.28. 

UV/Vis (CHC1 ) X [nm> 395. 

3 ohs 

[0157] IMWm^Wf^ [s/y/Wb^^— /v- &*.-tv-^*M^ ] ^o^Xt^HaSSfD^ 

Wb58] 

* — 

57 55 

n-Pr n-Pr 
58 

[0158] h7V^.-^^-/V3— K^W^Ii^SZt, 1, 4-\?=^3--jVs<ls-V^<§&b$:m 
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52 
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[0159] m.p. = 73-80 'C. 

*H NMR 8 7.50-7.30 (m, 12H), 2.60 (t, J=7.5 Hz, 8H), 1.82-1.62 (m, 8H), 
1.20-1.10 (m, 42H), 1.03 (t, J=7.5 Hz, 12H). 

13 C NMR 6 131.94, 131.26, 131.08, 129.97, 129.93, 123.41, 123.28, 123.21, 
106.69, 98.57, 98.52, 92.81, 91.28, 91.13, 37.08 (x 2), 21.89 (x 2), 18.66, 13.73 (x 
2), 11.31 

IR (KBr) 2957, 2864, 2151, 1654, 1503, 1458, 1260, 1099, 1016, 881, 833, 759, 
672 cm"'. 
UV/Vis (CHC1 ) X [nm]= 379. 

3 abs 

[0160J [HJg#)25] [ v^/wt;^— >v-^v>4is) ] "f-x-y^^mm?} 

Wb59] 

n-Pr 

57 59 



(Wr>,Si— = 




^^Si;(-Pr) 3 



£0 

(5£«K n-Prfin-^ntVl^S. i-Prtii-^'nfcVl'&Sr^-n ) 
[0161] h7^-7x^;V3- K^W>te-3^57t, 2, 5-^^^/l^^-^^>-059i: 

[0162] *H NMR 5 7.45 (d, J=8.4 Hz, 4H), 7.38 (d, J=8.4 Hz, 4H), 7.08 (s, 2H), 2.58 (t, 
J=7.5 Hz, 4H), 2.55 (t, J=7.5 Hz, 4H), 1.80-1.62 (m, 8H), 1.20-1.10 (m, 42H), 
1.024 (t, J=7.5 Hz, 6H), 1.019 (t, J=7.5 Hz, 6H). 

I3 CNMR: 5 132.05, 131.58, 131.19, 130.35, 129.60, 125.10, 123.43, 123.38, 
106.75, 98.95, 94.67, 92.91, 91.55, 91.10, 37.09, 36.79, 21.79 (x 2), 18.55, 13.57 
(x2), 11.19. 
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IR(neat) 2959. 2153. 1600. 1501, 1461, 1381. 1227, 995. 883, 835. 800. 735. 675 
cm '. 

UV/Vis(CHCl) X [nm]=401. 

3 afas 

[0163] mmm26yyv/Ht^=-/^(-7^=-^-^^>)^^^ ^—TMk&bsz. 

Mb60] 



0-Pr) 3 SI 




62 



n-Prl4n-/Ptf/H, i-Prf4i-^ntVW^^i" 0 ) 
[0164] Y*7l/*--7=.—;V3— K^W:-"fb-g^57£, 4-^— /l^^-A- 7vV61<t 

[0165] m.p. = 47-50 *C. 

*H NMR 6 7.43 (d, J=8.7 Hz, 4H), 7.42 (d, J=8.7 Hz, 4H), 7.36 (d, J=8.7 Hz, 
4H), 6.98 (d, J=8.7 Hz, 4H), 2.56 (t, J=7.5 Hz, 8H), 1.78-1.60 (m, 8H), 1.20-1.10 
(m, 42H), 1.00 (l. J=7.2 Hz, 12H). 

l3 CNMR 5 156.72, 133.04, 131.93, 131.06, 130.12, 129.24, 123.50, 123.14, 
118.93, 118.58, 106.74, 98.19 (x 2), 92.72, 91.19, 88.96, 37.13, 37.02. 21.88 (x 2), 
18.66, 13.72 (x 2), 11.31. 

IR(KBr) 2957, 2864, 2151, 1654, 1594, 1496, 1459, 1239, 1099, 1015, 878, 832, 
673 cm 

UV/Vis (CHC1 ) X [nm]= 351. 

3 aba 

[0166] [^jfe#J27]if*[v'y/Wb^-/v {-7^~jv-^z/*Mi/) ] \^^y^it^mQA 
Mkei] 
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_ / * s s 

n-Pr 

SI 63 

n-Pr s s /)-Pr 

64 

(5£* „ n-Pr«n-7°atf/VS> i-Prfii-^ntWS^-ro ) 
[0167] h?Z/*--7x.=- fVa— b'^>^ik&®51b. 5, 5' -&axf-^*~- 2, 2'-tT^7 

[0168] m.p. = 60-63 

'H NMR 6 7.44 (d, J=8.4 Hz, 4H), 7.38 (d, J=8.4 Hz, 4H), 7.10 (d, J=3.9 Hz, 
2H), 7.07 (d, J=3.9 Hz, 2H), 2.57 (t, J=7.5 Hz, 4H), 2.55 (t, J=7.5 Hz, 4H), 
1.78-1.60 (m, 8H), 1.20-1.10 (m, 42H), 1.02 (t, J=7.2 Hz, 12H). 

13 CNMR: 5 138.32, 132.51, 132.05, 131.18, 130.03, 129.71, 124.13, 123.46, 
123.35, 122.94, 106.75, 98.84, 95.00, 92.90, 91.78, 91.16, 37.07, 36.81, 21.80 (x 
2), 18.55, 13.58 (x 2), 11.20. 

IR(KBr) 2934, 2862, 2150, 1654, 1502, 1458, 1378, 1223, 994, 881, 833, 791, 
759, 674 cm"'. 

UV/Vis (CHC1 ) X [nm]= 423. 

3 ate 

[0169] [^#128] [->y /Hfcc^A' {-7^~)V-^*M^) ] t7^uy{b^66© 



<^PD 3 Si 




=-Si(t-Pr)3 



66 
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[0170] 



[0171] 



[0172] 



[0173] 



n-Prfctn-^atfA-fi, i-Prtii-^olf^m^To ) 

K7y^-7x^;V3-Kx>-4>i'K-a"^l57g. 2, 6-yifwl't7^>'g5^™ 
^Tv ^iS^j23fc^iCbrt*^[^y/Hk^-^(7a;=/W^>^^) 
l^Wt:^66€rlX^60%'e#7c„ 

m.p. = 42-46 t. 

l H NMR 8 7.93 (s, 2H). 7.76 (d, J=8.1 Hz, 2H), 7.52 (d, J=8.1 Hz, 2H), 7.45 (d, 
J=8.4 Hz, 4H), 7.39 (d, J=8.4 Hz, 4H), 2.74-2.52 (m, 8H), 1.85-1.65 (m,8H), 
1.20-1.10 (m, 42H), 1.05 (t, J=7.2 Hz, 6H), 1.04 (t, J=7.2 Hz, 6H). 

I3 C NMR 5 132.45, 132.03, 131.17, 130.87, 130.17, 130.00, 129.12, 127.87, 
123.56, 123.31, 121.78, 106.82, 99.20, 98.60, 92.81, 91.24, 90.52, 37.09, 37.06, 
21.83 (x 2), 18.55, 13.64 (x 2), 11.21. 

IR (KBr) 2957, 2863, 2151, 1654, 1595, 1500, 1458, 1377, 1261, 1098, 1017, 883, 
807, 670 cm" 1 . 

UV/Vis (CHC1 ) X [nm]= 384. 

3 abs 

Wb63] 



n-Prfin-^atVvS, i-Prtii-^ntVi^^-To ) 





WO 2005/085176 



56 
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[0174] ra.p. = 127-131 

'H NMR 6 8.59 (dd, J=3.3, 6.6 Hz, 4H), 7.63 (dd, J=3.3, 6.6 Hz, 4H), 7.47 (d, 
J=8.4 Hz, 4H), 7.42 (d, J=8.4 Hz, 4H), 2.84 (t, J=7.5 Hz, 4H), 2.82 (t, J=7.5 Hz, 
4H), 2.02-1.76 (m, 8H), 1.20-1.10 (m, 42H), 1.14 (t, J=6.6 Hz, 6H), 1.12 (t, J=7.2 
Hz, 6H). 

l3 C NMR 8 131.99, 161.15, 130.30, 130.28, 127.15, 126.79 (x 2), 123.43, 
123.35, 118.82, 106.74, 102.79, 99.11, 96.31, 92.94, 91.46, 37.87, 37.59, 22.31, 
22.23, 18.67, 13.94, 13.83, 11.34. 

UV/Vis (CHC1 ) X [nm]= 345, 363, 483, 506. 

3 abs 

[0175] [mMmsi^^li/VMk^-fr (y^jv-xiis'Mis) ^^SfTitTyr— /Wt 

Wfc64] 

w = o = — 

n-Pr 

57 69 



O-PrbSi — = 




70 



n-Priin-TW/l^ i-Pr5ii-7'cit 0 ;^mfr&1r 0 ) 
[0176] Y=7^*-y^j>V3~ Y^^ik&msib, 4, 7-V^~;V-2, 1, 3--<W^ 

[0177] m.p. = 191-193 *C. 

! H NMR 8 7.66 (s, 2H), 7.45 (d, J=8.4 Hz, 4H), 7.40 (d, J=8.4 Hz, 4H), 2.76 (t, 
J=7.2 Hz, 4H), 2.67 (t, J=7.2 Hz, 4H), 1.90-1.65 (m, 8H), 1.20-1.10 (m, 42H), 1.07 
(t, J=7.5 Hz, 6H), 1.06 (t, J=7.2 Hz, 6H). 

I3 CNMR 5 154.41, 131.96, 131.87, 131.65, 131.15, 129.64, 123.34, 123.27, 
117.19, 106.65, 99.31, 97.71, 94.97, 92.92, 91.16, 37.29, 36.90, 22.05, 21.91, 
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18.65, 13.76 (x 2), 11.28. 
UV/Vis (CHC1 ) X [nm]= 351, 466. 

3 abs 

[0178] [3£i£#]32] t*x[^y/Ht:^^-/v {y^/v-=c^M^) ] h'vy^it^72<D 



(j^^K n-Prfin-^otVvS, r-Prf4i-^oif/V3£Sr^-r« ) 
[0179] h^v^-^ai— jvb— Y^^\\&mm.b. 3, e-i^^/vfc'y^wiirSrJB 

V >T^ife0y 23t|5j#fcUCfc^ [^y/Hk^=/V ] 

[0180] m.p. = 130-135 X,. 

'H NMR 5 7.47 (s, 2H), 7.44 (d, J=8.1 Hz, 4H), 7.38 (d, J=8.1 Hz, 4H), 
2.68-2.52 (m, 8H), 1.80-1.62 (m, 8H), 1.20-1.10 (m, 42H), 1.01 (t, J=7.5 Hz, 
12H). 

13 CNMR: 5 145.74, 133.52, 132.07, 131.29, 128.64, 128.49, 123.69, 123.11, 
106.65, 99.92, 95.31, 94.98, 93.13, 90.55, 37.24, 36.69, 21.77 (x 2), 18.52, 13.55, 
13.50, 11.18. 

IR(KBr) 2955, 2863, 2151, 1654, 1501, 1458, 1393, 1261, 1099, 1017, 880, 833, 
806, 671 cm" 1 . 
UV/Vis (CHC1 ) X [nm]= 386. 



[0181] [HJfe#]33] hy [v-y/Wfcm^/I. (-7^=-jV-^^M» ] -<>-t?Wb^75c73£- 
fife 

(a)l. 3, 5-hy^-/^>ifWb-g^74£>3^jc; 
Wb66] 



Mb65] 




72 



abs 
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SiMe, 




Mcte^/umzm-To ) 



[0182] 1, 3, 5-bV^L(hV^^>V^)^=^^^<^^73(l38tDe, 0. 376mmol) 
£THF(3. 8mL)^^U ^h?^^T>«E— ^M^ActVVd. 50mL, 1. Om 
ol/L in THF, 1. 50mmol) trO'CTSbPa.fco OlC-CR««*rl«ffllB«»Ufc«, 

[0183] (b) by i'>])/Ht^^ ] ^IS^tt&tfoJSfDftjSL 

mm 
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</-Pr) s Si— ==■ 




14 

Sii>Pr) 3 




Si(/-Pr) 3 



n-Prfin-^utWS. i-Prfii-^ofcVl^^-fo ) 
[0184] Yyls*-?^— K^W^b-^^5Z(780mg, 1. 50mmol) 3rJlB5CLfcTHF 
(2. 4mL)(ML, xh7^hU73i=/V^7wV/^7^-fc»(21. 7mg, 0. 0188 
mmolK 3WtM— ffi(7. 16mg, 0. 0376mmol) , RXfi?^/^T^(l. 2mL) 

$c(2. 4mL)^TLfCo 
^TT'S^^^12^^^Lfcm,H^^{-*^Dx.T^^>^Ufc 0 

vMV) Wk^75SrllX^71% (354mg) T*#fc 0 

[0185] ni.p. = 87-91 

l H NMR 6 7.431 (d. J=8.1 Hz, 6H). 7.427 (s, 3H), 7.37 (d, J=8.1 Hz, 6H), 2.57 



J 
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(t, J=7.2 Hz, 12H), 1.80-1.60 (m, 12H), 1.20-1.10 (m, 63H), 1.02 (t, J=7.5 Hz, 
9H), 1.01 (t, J=7.5 Hz, 9H). 

I3 C NMR: 8 133.42, 132.05, 131.20, 130.60, 129.70, 124.46, 123.46, 123.41, 
106.78, 98.72, 97.07, 92.87, 90.99, 90.48, 37.08, 37.00, 21.80 (x 2), 18.55. 13.58 
(x 2), 11.22. 

[R(KBr) 2958, 2863, 2151, 1658, 1576, 1502, 1461, 1260, 1099, 1016, 879, 832, 
674 cm" 1 . 
UV/Vis (CHC1 ) X [nm> 352. 



[0186] C^ife^34] hV l^)Mt^=-/V{y^=L;V-ai.^M^) ^-/vmWfc^ZZ 



abs 



Dftes] 




76 




Si(*-Pf)3 



II 

II 




Si(*.Prh 
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(5£<*\ n-Prfin-^okWS, i-PTm-7°ut°;l<m&mir 0 ) 
[0187] h7>-^.-7'^— F^W^t;^^)57(510mg, 0. 984mmol) &f$M.Vfc.TH 
F(l. 6mL) (r^^U ^h^^hy^m— yU*^7^V^7^A(l4. 2mg, 0. 012 
3mmolh afr-fcjg— *H(4. 69mg, 0. 0246mmolh S.O f ^^T5^(0. 77m 
L) €r^MT"CADX.fc^ > hy[(4-^=/V-)7^-^]T5:>'76(78. Omg, 0. 250 
mmol) (O/lfe^LfcTHF^M ( 1 . 6mL) SriBTLfc. 

-< — (-^u-^/ai— 7vv= lo/i) -tftoMKU hy [^y/Hb^-^ (7s=;^xy 

^-f>-)7^-/P]T5Wfc#^ZZ^ItK^71% (264mg) -t?#fc, 
[0188] m.p. = 128-131 <C. 

'H NMR S 7.44 (d, J=8.1 Hz, 6H), 7.37 (d, J=8.1 Hz, 6H), 7.36 (d, J=8.4 Hz, 
6H), 7.06 (d, J=8.4Hz, 6H), 2.58 (t, J=7.2 Hz, 12H), 1.80-1.60 (m, 12H), 
1.20-1.10 (m, 63H), 1.00 (t, J=7.2 Hz, 18H). 

,3 C NMR 8 146.68, 132.65, 132.02, 131.14, 130.32, 129.19, 124.09, 123.62, 
123.21, 118.36, 106.80, 98.76, 98.23, 92.77, 91.33, 89.36. 37.07, 36.96, 21.78 (x 
2), 18.55, 13.61, 13.58, 11.19. 

IR(KBr)2955, 2862, 2150, 1651, 1595, 1501, 1459, 1316, 1264, 1173, 1100, 
1015, 881, 833, 674 cm"'. 

UV/Vis (CHCI ) X [nm]= 339, 399. 

3 abs 

[0189] mmm35] 

(a) hV [ {-7^=-)V-^y'M^) 7^~MT^it'&mmn^f& 
Wfc69] 
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(5£<P , n-Prfin-^afcV^S, i-Prfii-T'afcVvSSr^i-o ) 

[0190] hyc^y/Wk^-^^^-^^^^^^^^^J^-^^^IZCioomg, o 

. 0671mmol)£r,THF(0. 67mL) I3£8$U "rYyZf^-JVT^^^J^^Wi 
0. 269mL, 1. Omol/L in THF, O. 269mmol) ^rO'C'eSPX.fco 

[0191] {h)YVU.{T^>JV3L=f-=. My^}V-^s=M^\7*.~ AOT^ba-flJSQ©-^ 

Wfc70] 




IS 

[0192] 4-3— FT— y— /V79(62. 8mg, 0. 268mmol)^^LfcTHF(0. 84mL)(C 
v^h^^hyy^— ^7^/^A(3, 88mg, 0. 00336mmolK 3 
*7ik$&-^fl(l. 28mg, O. 00671mmol) % ft^xf^7^(0. 21mL)£r^i& 

T-e*n*.fc«, isE^btufc^r-fe^-^^k^iso^bfcTHF^ (o. 

84mL)^TUfCo 
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^>-fef^b^80€ri|X^47%(42. 6rag)t#it 0 
[0193] ! H NMR 8 7.48 (d, J=8.7 Hz, 6H), 7.47 (d, J=8.7 Hz, 6H), 7.41 (d, J=8.7 Hz, 
6H), 7.36 (d, J=8.4 Hz, 6H), 7.06 (d, J=8.4 Hz, 6H), 6.89 (d, J=8.7 Hz, 6H), 3.84 
(s, 9H), 2.59 (t, J=7.2 Hz, 12H), 1.80-1.62 (m, 12H), 1.06-0.98 (m, 18H). 

I3 CNMR 5 159.75, 146.52, 133.07, 132.54, 131.31, 131.20, 130.11, 129.13, 
124.00, 123.25. 123.06, 118.33, 115.10, 114.03, 98.68, 98.31. 91.34, 91.18, 89.34, 
87.96, 55.28, 37.12, 37.04, 21.88 (x 2), 13.72 (x 2). 

UV/Vis(CHCl) X [nm]= 346,401. 
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